Introduction
In CNS neurons and many other cell types, intracellular calcium ions (Ca 2+ ) trigger a wide variety of Ca 2+ -dependent signaling events and reaction cascades-sometimes with even opposing effects on cellular functions. To selectively orchestrate such a potentially complex range of Ca 2+ -dependent reactions, the Ca 2+ signal is precisely localized in time and space; the intracel- by Augustine et al., 2003; Neher, 1998 ; however, they largely differ in their binding rate constants, with BAPTA being about 150 times faster than EGTA (Naraghi and Neher, 1997) . Accordingly, BAPTA is considerably more effective in preventing diffusion of free Ca 2+ away from the entrance site at the plasma membrane; the concentration profile of free Ca 2+ that is established at the cytoplasmic mouth of an open Ca 2+ -permeable channel in the presence of BAPTA declines much more steeply with distance than the profile generated by equal concentrations of EGTA (see red and green lines in Figure 1; Matveev et al., 2004; Neher, 1986 Neher, , 1998 .
Based on these distinct characteristics, Neher (1998) and Augustine et al. (2003) proposed a BAPTA/EGTA-derived classification for local Ca 2+ signaling domains: (1) processes that are effectively interfered with by BAPTA, but not EGTA, are placed in ''Ca 2+ nanodomains'' (within 20-50 nm of the Ca 2+ source), while (2) processes that are equally sensitive to BAPTA and EGTA are located in ''Ca 2+ microdomains'' (at distances between 50 nm and a few hundred nanometers from the Ca 2+ source).
In either type of local Ca 2+ domain, the magnitude and speed of the Ca 2+ signal are inversely related to the distance between the Ca 2+ source and the Ca 2+ sensor, although on different scales. Thus, the peak [Ca 2+ ] i in nanodomains is about ten times higher than in microdomains (100 mM versus 1-5 mM), and the rise and decay of the Ca 2+ signal takes microseconds in Ca 2+ nanodomains, while it occurs on the millisecond timescale in Ca 2+ microdomains (Neher, 1986 ).
We will use examples from the two classes of Ca 2+ -activated channels, as well as the recent results from proteomic and biochemical analyses of these two channel types to review the characteristics of channel gating by local Ca 2+ signaling domains. We will survey distance constraints for coupling between K Ca and Ca 2+ sources for both BK Ca and SK Ca channels and discuss their relevance for the biology of these channels in the CNS.
Local Ca
2+ Signaling and BK Ca Channels BK Ca channels are involved in a diversity of physiological processes ranging from regulation of smooth muscle tone to modulation of neurotransmitter release (reviewed by Latorre and Brauchi, 2006; Sah and Faber, 2002; Vergara et al., 1998) . In central neurons, where they are expressed throughout most regions of the mammalian brain (Sausbier et al., 2005) , BK Ca channels predominantly serve the following functions: they contribute to repolarization of the action potential (AP) (Storm, 1987a) , mediate the fast phase of the afterhyperpolarization (fAHP) following an AP (Adams et al., 1982; Lancaster and Nicoll, 1987; Storm, 1987a) , shape the dendritic Ca 2+ spikes (Golding et al., 1999) , and influence the release of neurotransmitters (Lingle et al., 1996; Petersen and Maruyama, 1984; Raffaelli et al., 2004; Robitaille et al., 1993) . All of these CNS functions are fundamentally related to the unique gating of BK Ca channels: they are activated by the cooperative effects of two distinct stimuli, membrane depolarization and cytoplasmic Ca
2+
. Both stimuli converge allosterically on the gating apparatus of the channels, with increasing Ca 2+ concentrations shifting the activation curve from highly positive potentials (>100 mV) into the physiological voltage range (Cui et al., 1997; Latorre et al., 1982; Marty, 1981) . Robust activation of BK Ca channels at membrane potentials around 0 mV requires values for [Ca 2+ ] i of R 10 mM (Brenner et al., 2000) , as are known to only occur in the immediate vicinity of active Ca 2+ sources, particularly Cav channels. In most CNS neurons (and their subcellular compartments) where BK Ca channel activation has been studied, the increase in [Ca 2+ ] i and membrane depolarization were coincidentally provided during the short duration of an AP. As we will discuss below, this imposes several spatial, temporal, and molecular constraints on the interaction between BK Ca channels and their Ca 2+ sources.
BK Ca channels are tetramers of pore-forming BKa subunits that share the six-segment transmembrane (TM) topology of voltage-gated K + (Kv) channels, including the voltage-sensor domain (Adelman et al., 1992) , but contain an additional TM domain at the N terminus (Meera et al., 1997) . The cytoplasmic C terminus of BKa that comprises roughly two-thirds of the protein and is subjected to extensive pre-mRNA splicing and protein phosphorylation (Shipston, 2001; Yan et al., 2008) (Jiang et al., 2001 (Jiang et al., , 2002 Xia et al., 2002; Yusifov et al., 2008) . In addition, the gating properties of neuronal BK Ca channels are influenced by auxiliary BKb subunits (Knaus et al., 1994) , two-TM domain proteins that modulate channel activation (time course and voltage dependence, BKb2, 4) (Brenner et al., 2000; Uebele et al., 2000) and/ or endow BK Ca channels with a ''ball-type'' inactivation process (BKb2) (Bentrop et al., 2001; Wallner et al., 1999; Xia et al., 1999) . BK Ca Channels Form Macromolecular Complexes with Cav Channels and Establish a Prototypic Ca 2+ Nanodomain Investigations of BK Ca channels in various types of neurons showed that the activation of BK Ca channels requires the delivery of Ca 2+ through Cav channels, as blocking these channels inhibits BK Ca -mediated currents equally as well as removal of Ca 2+ from the extracelluar milieu. In fact, Cav channel subtypespecific peptide toxins or reagents identified a set of Cav channels able to fuel BK Ca channels: L-type (Prakriya and Lingle, 1999; Storm, 1987a) , P/Q-type (Edgerton and Reinhart, 2003; Prakriya and Lingle, 1999; Womack et al., 2004) , and N-type channels (Marrion and Tavalin, 1998) . Additionally, the greater ability of BAPTA compared to EGTA to interfere with BK Ca channel gating strongly suggested nanometer distances between the BK Ca and Cav channels (Lancaster and Nicoll, 1987; Muller et al., 2007; Roberts, 1993; Storm, 1987b) . The molecular mechanism linking the two types of channels has recently been resolved. A proteomic approach that combined affinity purification with mass spectrometry showed that BK Ca channels in the mammalian brain (composed of BKa and BKb2/4) may exist in high-molecular weight complexes (1.6 MDa) and identified several Cava1 and Cavb subunits that abundantly copurified with BKaspecific antibodies (Berkefeld et al., 2006) . The Cava1 subunits identified by mass spectrometric analyses were Cav1.2, encoding the pore-forming subunit of L-type channels, and Cavs2.1 and 2.2, the molecular correlates of P/Q-and N-type channels (Catterall et al., 2005) . Subsequent biochemical analyses of heterologously reconstituted BK Ca -Cav complexes indicated that Cav and BK Ca channels physically coassemble predominantly through their a subunits and that complex formation is Cav subtype specific, as Cav2.3, the correlate of R-type channels, failed to form stable macromolecular complexes with BK Ca channels (Berkefeld et al., 2006) .
When investigated in patch-clamp experiments, the heterologously expressed BK Ca -Cav complexes displayed functional properties indistinguishable from those recorded from native cells under similar conditions (Berkefeld et al., 2006; Roberts, 1993) . The current output of the complexes in response to step depolarizations was biphasic: an initial inward current carried by Ca 2+ was followed by an outward K + current, reflecting the Cav channel that fuels the coassembled BK Ca channel. Similar to neuronal cells, BK Ca -Cav coupling occurred in the submillisecond range and was insensitive to EGTA even at concentrations as high as 10 mM (Berkefeld and Fakler, 2008; Berkefeld et al., 2006; Roberts, 1993; Yazejian et al., 2000) . In contrast to the slow buffer EGTA, the K + current output of BK Ca -Cav complexes was effectively diminished by millimolar concentrations of the fast chelator BAPTA (R5 mM) (Berkefeld et al., 2006) , indicating that functional coupling in these channel-channel complexes obeyed the rules of Ca 2+ nanodomains. , 2008) . According to these observations, the output characteristics of a particular BK Ca channel are determined by the associated Cav subtype, offering a molecular mechanism to fine-tune the repolarizing K + current response and adapt BK Ca channels to the requirement of particular neurons or subcompartments of neurons. In line with these results, BK Ca channels were found to be predominantly fueled by P/Q-type Cav channels in cerebellar Purkinje cells with their narrow spikes and pronounced fAHPs (Edgerton and Reinhart, 2003; Womack et al., 2004) , while in chromaffin cells, where APs typically last a few milliseconds, BK Ca channels partner with both L-type and P/Q-type Cav channels (Berkefeld et al., 2006; Prakriya and Lingle, 1999) . BK Ca -Cav Complexes and Uncomplexed BK Ca Channels in CNS Neurons There appears to be two classes of BK Ca channels in neurons: those tightly associated with Cav channels in Ca 2+ nanodomains and those located more distantly from Ca 2+ sources. The latter population corresponds to Cav-free BK Ca channels and reflects the fact that BK Ca and Cav channels may be integrated into complexes (most likely in the endoplasmic reticulum) but may also be trafficked to the plasma membrane independently of each other.
While discussion of the range of examples is beyond the scope of this review, we will focus more on the two general categories of BK Ca channels, as well as on reports that have elucidated both coupling to the Ca 2+ source and the related physiology.
Nanodomain BK Ca -Cav coupling as derived from high-capacity Ca 2+ buffering was reported for BK Ca channels and different Cav channel subtypes in several types of neuronal cells, including mammalian hippocampal pyramidal cells (L-type channels [Lancaster and Nicoll, 1987; Storm, 1987a Storm, , 1987b and N-type channels [Marrion and Tavalin, 1998 ]), mammalian cerebellar Purkinje cells (P/Q-type channels [Edgerton and Reinhart, 2003; Womack et al., 2004] ), frog hair cells (L-and N-type channels [Roberts, 1993 [Roberts, , 1994 Roberts et al., 1990] ), frog peripheral axonal terminals (N-type channels [Robitaille et al., 1993; Sun et al., 2004; Yazejian et al., 1997 Yazejian et al., , 2000 ), and mammalian chromaffin cells (P/Q-and L-type channels [Prakriya and Lingle, 1999; Prakriya et al., 1996; Solaro et al., 1995] ). In these examples, BK Ca channels are reliably activated by the short depolarization of an AP, similar to the results with reconstituted BK CaCav complexes (Berkefeld and Fakler, 2008) , reinforcing the idea that BK Ca and Cav channels are coassembled. As a result of the AP-triggered depolarization and influx of Ca 2+ through coupled Cav channels, BK Ca channels provide a K + conductance that contributes to repolarization of the AP and gives rise to the fAHP of the membrane potential (Lancaster and Nicoll, 1987; Storm, 1987a Storm, , 1987b . The contribution to AP repolarization and generation of the fAHP are readily revealed upon blocking BK Ca channels (with TEA, peptide toxins, or paxilline) that broadens the APs and selectively abolishes the fAHP, and, as a consequence, changes the neuronal firing pattern (Edgerton and Reinhart, 2003; Lancaster et al., 1991; Shao et al., 1999; Storm, 1987a) . Interestingly, in CA1 neurons, the BK Ca -mediated effects are apparent early in a train of APs, but, as the train progresses, BK Ca channels successively inactivate, presumably induced by the coassembled BKb2 subunit, when the frequency of AP-triggered channel activation exceeds the rate of recovery from inactivation. This reduces the number of available BK Ca channels, similar to their block by exogenous agents (Shao et al., 1999) , and results in AP broadening and reduction of the fAHP during a train of APs. In presynaptic terminals, the BK Camediated repolarization of the AP exerts an additional effect closely related to the role of [Ca 2+ ] i in triggering membrane fusion of synaptic vesicles and transmitter release. Presynaptic BK Ca channels curtail the opening of Cav channels, thereby terminating the Ca 2+ influx and, hence, the release of neurotransmitters by decreasing [Ca 2+ ] i below the threshold for vesicle fusion. This BK Ca -based negative feedback mechanism contributes to precise timing of synaptic transmission and prevents overexcitation (Pattillo et al., 2001; Raffaelli et al., 2004; Robitaille et al., 1993) .
Distinct from localization in Ca 2+ nanodomains, BK Ca channels may also be operated by more distant Ca 2+ sources or by a global increase in [Ca 2+ ] i . Thus, in chromaffin cells, BK Ca channels were readily inhibited by submillimolar concentrations of EGTA (Prakriya and Lingle, 2000; Prakriya et al., 1996) , and, in axon terminals of CA3 pyramidal cells, BK Ca channels were only activated upon an increase in [Ca 2+ ] i markedly beyond that triggered by single APs (Hu et al., 2001) . Although the physiological significance of these uncomplexed BK Ca channels is not yet fully understood, a role as an ''emergency brake'' has been hypothesized, preventing cell damage or apoptosis under pathophysiological conditions that result in an extraordinarily large Ca 2+ transient (Hu et al., 2001 ).
Ca 2+ Signaling and SK Ca Channels SK Ca are widely expressed in the CNS, where they are important for intrinsic excitability and pacemaking (Wolfart et al., 2001) , dendritic integration (Cai et al., 2004) , and shaping postsynaptic responses (Ngo-Anh et al., 2005) , as well as modulating (Stackman et al., 2002) and contributing to synaptic plasticity (Lin et al., 2008 (Kohler et al., 1996) , SK Ca channels lack voltage dependence to their open probability even at extreme membrane potentials, in contrast to their large conductance BK Ca cousins (Hirschberg et al., 1998 (Keen et al., 1999; Xia et al., 1998b vironment of the SK Ca channels is changing, the Ca 2+ sensitivity of the channels will rapidly slide along the concentration gradient (Figure 3) .
Recent results show that CK2/PP2A tuning of SK Ca channels mediates neurotransmitter modulation of SK Ca currents (Maingret et al., 2008) . In recordings from microvesicles prepared from sympathetic superior cervical ganglion neurons, single SK Ca channel openings were fueled by Ca 2+ influx through either endogenous N-or transfected R-type Cav channels. Noradrenaline application inhibited SK Ca channels, apart from effects on the Cav channels, and inhibition was due to decreased Ca 2+ sensitivity of the SK Ca channels mediated by CK2 phosphorylation of SK Ca -associated CaM. Similar regulation of SK Ca channels was shown in small, dorsal root ganglion cells, putative nociceptors where norepinephrine application increased excitability, increasing the number of action potentials elicited by a given current injection.
Even the fully dephosphorylated form of the SK Ca channels, with an EC 50 0.3 mM, does not reflect the maximal Ca 2+ sensitivity endowed to SK Ca channels by the CaM Ca 2+ sensor (Allen et al., 2007; Bildl et al., 2004) . This is revealed by application of compounds such as 1-EBIO (1-ethyl-2-benzimidazolinone) or NS309 (6,7-dichloro-1H-indole-2,3-dione 3-oxime), which decrease the EC 50 for Ca 2+ by almost another order of magnitude to 0.07 mM. These compounds are not true activators because they are ineffective in the absence of Ca 2+ ; rather, they act on the ] i at rates that are faster than the intrinsic activation kinetics of the SK Ca channels (Figure 2) . Similarly, the decay of the local Ca 2+ transient occurs faster than the closing rate of the SK Ca channels. Therefore, in many but not all cases, SK Ca channel gating itself becomes rate limiting (Cueni et al., 2008; Marrion and Tavalin, 1998; Oliver et al., 2000) . ] i of 1 mM. These data confirm the spatial relation between Ca 2+ source and SK Ca channel illustrated in Figure 2 . Based upon the EGTA/BAPTA-shaped Ca 2+ concentration profiles and the known Ca 2+ sensitivity of SK Ca channels, a concentration of 1 mM is expected at a distance of 20-100 nm from the internal mouth of the Cav channel (Figure 2) , providing a metric for the distance separating the two channel types in acutely isolated CA1 neurons. This estimate was reinforced by the ability of the rapid, high-affinity Ca 2+ buffer BAPTA to reduce the coupling between L-type Cav channels and SK Ca channels (Marrion and Tavalin, 1998) . Acetylcholine Receptors and SK Ca Channels. Auditory outer hair cells (OHCs) present a unique inhibitory synapse that uses excitatory Ca 2+ -permeable nicotinic acetylcholine receptors (nAChRs), including the a9/a10 subunits, for fast inhibitory synaptic transmission (Elgoyhen et al., 2001; Oliver et al., 2001; Vetter et al., 1999) ; Ca 2+ that enters the postsynaptic hair cell through nAChRs activates SK2 channels, which, in turn, provide a repolarizing and, hence, inhibitory K + conductance (Oliver et al., 2000; Yuhas and Fuchs, 1999) . The activation and decay time course of the unitary IPSCs of this synapse are shaped by the activation/deactivation kinetics of SK2 channels (Bildl et al., 2004; Oliver et al., 2000) . Thus, the kinetics of OHC IPSCs and K + currents recorded upon rapid application of 10 mM Ca (Oliver et al., 2000) . Together, the properties of the nAChR-SK2 coupling show that, in OHCs, both types of channels are packaged into a Ca 2+ nanodomain, with at least some channels residing within 15-20 nm of each other (Figure 2 ). Functionally, this spatial arrangement of a rapidly gating Ca 2+ source and SK Ca channels (onset/decay of nAChR currents faster than the activation/deactivation of SK2 channels) recapitulates an inhibitory synapse with transmission kinetics similar to those of the classical GABAergic or glycinergic synapses (Jonas et al., 1998; Jones and Westbrook, 1996; Takahashi and Momiyama, 1991) .
NMDA Receptors, R-Type Ca 2+ Channels, and SK Ca Channels. In CA1 neurons, SK2 channels are expressed throughout the dendrites where they are fueled by Cav channels (Cai et al., 2004) , while, in dendritic spines, SK2 channels are activated by synaptically evoked Ca 2+ influx through NMDA-type glutamate receptors (NMDAr) and R-type Cav channels (Bloodgood and Sabatini, 2007; Ngo-Anh et al., 2005) . The repolarizing influence of spine SK2 channels shunts the depolarization mediated by AMPA-type glutamate receptors. As a consequence, the EPSP is decreased, the voltage-dependent Mg 2+ block of NMDAr is reinstated, and R-type Cav channels deactivate, which attenuates the spine Ca 2+ transient (Bloodgood and Sabatini, 2007; NgoAnh et al., 2005) . Whole-cell dialysis with BAPTA (5 mM), but not with the same concentration of EGTA, effectively turned down coupling between NMDAr and SK2 channels, suggesting that both reside in a nanodomain distance of 20-50 nm (see Figure 2 ) within the confined Ca 2+ signaling compartment of the dendritic spine (Ngo-Anh et al., 2005 ). This conclusion is supported by double label, postembedding immunogold electron microscopy that detected SK2 channels and NMDAr within the postsynaptic density (Lin et al., 2008) . T-Type Ca 2+ Channels, SERCA, and SK Ca Channels. In the thalamus, the nucleus reticularis (nRt) is a thin inhibitory network interposed between thalamocortical projection neurons and the cortex that is important for information transfer and arousal control. Low-threshold, T-type Cav currents underlie the rhythmic burst discharges during neuronal oscillations typical for sleep (Contreras, 2006; Crunelli et al., 2006) . In the dendrites of nRt neurons, T-type Cav channels are heavily expressed, and Ca 2+ influx through T-type channels is the predominant basis for dendritic Ca 2+ transients. Immunogold EM showed that SK2 channels are also expressed in nRt dendrites, and, although depolarizing voltage commands evoke an apamin-sensitive current that is partially blocked by blocking P/Q-and N-type channels, the Ca 2+ activating SK2 channels in dendrites is selectively supplied by T-type channels. The latency between the peak of the T-type current and the peak of the SK2 current is consistent with the activation kinetics of the SK2 channels. These results suggest that the T-type channels in nRt dendrites rapidly supply saturating [Ca 2+ ] i for SK2 channel activation, and blocking the SK2 current showed that the repolarizing SK2 channel activity feeds back to accelerate the deactivation of the T-type channels, consistent with the role of SK2 channels in promoting oscillations. The rapid activation of dendritic SK2 channels by Ca 2+ entering through T-type channels suggests that they may be coassembled in a Ca 2+ nanodomain. However, BAPTA and EGTA (5 mM) were equally effective at interrupting the Ca 2+ coupling between the two channel types, suggesting that the SK2 channels and the T-type Ca 2+ channels are more than 75 nm apart (see Figure 2) . Therefore, the rapid coupling is due to a high density of T-type channels in the long, thin dendrites of nRt neurons that rapidly give rise to a large, relatively uniform increase in Ca 2+ that obviates the need for nanodomain spatial proximity of the T-type Ca 2+ source and the SK2 channel. In addition, in nRt dendrites, the SK2 current is attenuated by the endoplasmic Ca 2+ pump, SERCA. Contrary to expectation, blocking SERCA activity enhanced and prolonged the SK2 current, and this was due to blocking the reuptake of Ca 2+ into internal stores by SERCA (Cueni et al., 2008 (Jackson and Redman, 2003; Muller et al., 2005 Muller et al., , 2007 Roberts, 1993 Roberts, , 1994 . Figure 3 illustrates respective Ca 2+ profiles generated by endogenous buffer systems (such as calbindin or parvalbumin) with the minimal and maximal buffer capacity described for neuronal cell types together with the derived distance boundaries for reliable activation of K Ca channels. 
Future Perspectives
The core molecular determinants of BK Ca and SK Ca channel signaling, including the pore-forming a subunits as well as a range of stably coassembled b subunits that modulate the effective Ca 2+ sensitivity, alter channel kinetics, or both have been elucidated, and it is likely that more components of these macromolecular signaling complexes will be identified. Moreover, the spatiotemporal relationships between the BK Ca and SK Ca channels and their Ca 2+ sources are becoming clear. It also seems very likely that, in addition to the stable interactions between K Ca channels and coassembled modulatory proteins, important aspects of K Ca signaling will be endowed by effectors that undergo only transient, regulated forays into the K Ca channel vicinity, within the signaling nano-or microdomains. Understanding these additional interactions and their consequences will provide insights into larger-scale Ca 2+ signaling networks.
Precise regulation of the distance between Ca 2+ sources and effectors, exemplified by the BK Ca and SK Ca models, is likely important for other fundamental processes in neurons and other cell types. For example, recent work shows that neurotransmitter release at the basket cell-granule cell synapse in the dentate gyrus, a process fueled by Ca 2+ influx through P/Q-type Cav channels, is sensitive to BAPTA but insensitive to EGTA, suggesting a close nanodomain coupling between the Cav channels and the Ca 2+ sensor for vesicle exocytosis (Bucurenciu et al., 2008) . This is different than other cortical synapses (Borst and Sakmann, 1996; Ohana and Sakmann, 1998) , and limiting the diffusional component of synaptic delay endows the basket cellgranule cell synapse with rapid signaling. These findings suggest that, by regulating the distance between the Ca 2+ source and the Ca 2+ sensor, synapses may tune their response kinetics (Rozov et al., 2001) . Ca 2+ is the most widespread and diverse signaling messenger. Undoubtedly, as we develop new tools to more precisely study the dynamics of Ca 2+ nano-and microdomains and their coupled activities, additional examples and variations will emerge that will illuminate the cellular and molecular mechanisms that coordinate Ca 2+ -dependent processes.
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Distance constraints for reliable activation of BK Ca and SK Ca channels under physiological conditions for Ca 2+ buffering. Capacity/efficiency of the endogenous buffer was taken from Roberts (1993) (red line, annotated as ''maximal'' buffering, equivalent to 1.6 mM BAPTA) and from Mü ller et al. (2005) and Jackson/Redman (2003) (black line, annotated as ''minimal'' buffering, equivalent to 100 mM EGTA) and simulated with the CalC software as in Figure 1 . For SK Ca channels, constraints were separated with respect to the high-affinity (CaM fully dephosphorylated, range of activation represented by the area shaded in gray) and lowaffinity (CaM phosphorylated by CK2, range of activation represented by the area shaded in Latorre, R., Vergara, C., and Hidalgo, C. (1982) . Reconstitution in planar lipid bilayers of a Ca
2+
-dependent K + channel from transverse tubule membranes isolated from rabbit skeletal muscle. Proc. Natl. Acad. Sci. USA 79, 805-809.
Lin, M.T., Lujan, R., Watanabe, M., Adelman, J.P., and Maylie, J. (2008) . SK2 channel plasticity contributes to LTP at Schaffer collateral-CA1 synapses. Nat. Neurosci. 11, [170] [171] [172] [173] [174] [175] [176] [177] Lingle, C.J., Solaro, C.R., Prakriya, M., and Ding, J.P. (1996) Meera, P., Wallner, M., Song, M., and Toro, L. (1997) . Large conductance voltage-and calcium-dependent K + channel, a distinct member of voltage-dependent ion channels with seven N-terminal transmembrane segments (S0-S6), an extracellular N terminus, and an intracellular (S9-S10) C terminus. 
